The rubber endotracheal tube, first described by Ivan Magill in 1928 1 , became increasingly popular as innovations such as carbon dioxide absorbers, cyclopropane, muscle relaxants and cuffs for endotracheal tubes were introduced 2 . These innovations signified the end of the simple insufflation catheter and associated anaesthetic delivery systems. The 1950 edition of Noel Gillespie's Endotracheal Anaesthesia has only one chapter on insufflation anaesthesia, which begins: "The progressive eclipse of insufflation by inhalation methods is probably justifiable on physiological grounds" 3 . He describes rare circumstances where the technique was still considered preferable, namely for complex airway management where visualisation of the larynx was impossible, but generally the preference was for wide-bore endotracheal tubes.
Inevitably, as endotracheal tubes became more popular, there were modifications. In 1941, Frank Murphy from Detroit described "Two Improved Intratracheal Catheters", both made of "ordinary urethral catheter or rectal tube stock" with a rounded whistle tip 4 . The sharp bevelled end of the Magill tube was sometimes liable to catch on the vocal cords with the potential for trauma or kinking in the pharynx. The straight tube described by Murphy incorporated two lateral eyes at the tip to increase the cross-sectional area of the opening and minimise the risk of obstruction from mucus or other debris. His curved catheter had one lateral eye and was specifically shaped for the purpose, unlike the Magill tube, which relied on the natural curve produced by the rubber being supplied in a coil. The catheters were reusable, cleaned with soap and water by means of a long handled brush, and then either boiled or autoclaved. They could reportedly be reused hundreds of times without failing. A few years later, Frank Cole suggested that endotracheal tubes should have a lateral slot cut on the left side as endotracheal tubes frequently slipped into the right main bronchus, preventing ventilation of the left lung 5 . He had rejected the idea of one or more holes, as he felt suction catheters could become trapped in them. This idea does not seem to have been popular, unlike the 'Murphy eye', which remains a feature of many endotracheal tubes to the current day.
As surgeons devised more complex operations around the head and neck, the problem of endotracheal tube kinking became more acute. Various endotracheal tubes were devised to overcome this problem, but all the early inventions involved wire coils embedded in latex tubes, increasing the thickness of the wall at the expense of the lumen 6 . Working with anatomical models and neck X-rays, Robert Macintosh, Nuffield Professor of Anaesthetics at Oxford, designed a large bore rubber endotracheal tube to fit the curve of the oropharynx 7 . It was a very large tube with a crosssectional area at least twice that of a size 10 Magill tube-and in places greater. Its peculiar shape meant that it was not easily dislodged or kinked, but it did require an introducer to pass it through the vocal cords, as it interfered with the direct view of the larynx 6 . Although it solved the problem of kinking without Cover Note
The evolution of the rubber endotracheal tube narrowing the lumen, it was cumbersome to use and its tapered tip was potentially damaging to the vocal cords.
Macintosh encouraged others in his department to work to improve the design.
Continuing with a preformed shape, they eventually described "A non-kinking endotracheal tube" in 1955 6 . This tube was L-shaped and required a curved Macintosh laryngoscope blade for introduction, the view with a straight Magill blade being obscured by the shape of the tube. The tube, which came to be known as the Oxford tube, was widely used. A series of 18,000 cases in the Oxford region was published in 1962 8 . The authors had subjected the tubes, along with some standard endotracheal tubes, to a number of tests and were convinced that the Oxford tube did not kink during neck flexion. As cerebral angiography and encephalography were then common procedures, they were also able to show radiographic evidence of kinked, partially occluded Magill tubes and patent Oxford tubes. The Oxford tubes were found to be particularly useful for these radiological procedures, as well as other neurosurgical operations and cleft palate repairs. They were not completely without hazards; there were reports of endobronchial intubation and, occasionally, occlusion of the tube against the posterior wall of the trachea with extreme neck flexion. The cuff on the tube was close to the end, precluding the inclusion of a Murphy eye, but the tube could be cut square or an anterior aperture created when extreme neck flexion was anticipated. The tubes were available cuffed and uncuffed, and in a range of sizes, from 3 to 10 (internal diameter [ID] in mm). The paediatric tubes, which were uncuffed, had the added advantage that the curve prevented them from being inhaled if they became disconnected-a problem that occasionally occurred with straight endotracheal tubes and poorly fitting connectors.
Earlier, in 1925 at a discussion on paediatric anaesthesia, Ivan Magill expressed the opinion that more extensive use might be made of endotracheal insufflation in young children, stating he had also used the double tube method in children under one year of age. Subsequently, his rubber endotracheal tubes were made in a large range of sizes, including paediatric (00, 0 and 1 through to 10, the largest adult size), but the endotracheal route was seldom used in children. Gillespie listed many reasons for this, including that the technique was not required for most operations, but importantly there were reports of laryngospasm, difficulty with ventilation and occasionally severe postoperative laryngeal oedema necessitating tracheostomy 3, 9 . Geoffrey Kaye, reporting a series of neurosurgical operations, wrote: "Infants were found to resent endotracheal intubation and to suffer from an intense respiratory spasm as soon as it was performed. This spasm caused much anoxaemia and... was apt to leave the circulation depressed" 10 .
The small endotracheal tubes required also presented problems: "Intubation of infants is always undertaken with caution, and often abandoned because of the narrowness of the tube that must be used and its consequent resistance to breathing" 11 . With these concerns in mind, Frank Cole created a special endotracheal tube to anaesthetise a baby with an enormous hygroma. By wedging a narrow 3.5 mm ID tube into the end of a 5.5 mm ID tube, he created a compound endotracheal tube which was only narrowed for one-quarter of its length. Once he improved upon the design, he created two different sizes and used them in a number of cases 12 . The ColeForegger endotracheal tubes were subsequently manufactured by the Foregger company and were available in a wide range of sizes, expressed in French gauge (external diameter in mm, x 3), the smallest being a 6. The design did nothing to minimise resistance to flow and was potentially dangerous, as the shoulder often impacted on the larynx. Despite this, they were used for many decades and recommended on paediatric resuscitation trolleys 13 .
Although plastic endotracheal tubes were produced in the 1940s 14 , reusable rubber endotracheal tubes with their many modifications remained in use until the late 1980s. Single use polyvinyl chloride tubes had many advantages but were expensive, being only completely replaced rubber endotracheal tubes as the re-use of invasive medical equipment became increasingly unacceptable. 
